A new anionic coordination complex of Zn(II) containing the highly pre-organized ligand 1,10-phenanthroline-2,9-dicarboxylate (PDA), (H3O) 
Introduction
Currently, a key goal for chemists lies in the design and synthesis of new materials with significantly improved properties and performance. In this arena, supramolecular chemistry offers powerful synthetic tools such as the ability to vary the metal centre [1] [2] [3] [4] , its counter ions [5] [6] [7] , the steric, conformational and coordinative features of the ligand [8, 9] and the reaction conditions [10] [11] [12] [13] . This flexibility allows us to exert control over the self-assembly process and construct desirable target architectures for potential real-world applications.
Among these factors, the selection of suitable organic ligands plays a significant role [14] . Preorganized ligands have proven to be important in inorganic, biomedical, environmental, and industrial chemistry [15] . Such ligands possess rigid backbones, resulting in minimal motion of the donor groups due to the conformation of the free ligand being closely similar to that in 2 the metal complex [16] , allowing the pre-organized ligands to coordinate selectively to metal ions. The H2PDA ligand, with its planar, rigid phenanthroline skeleton and two carboxylate groups at the 2 and 9 positions, is thereby one of the most prominent such ligands and is used to prepare coordination compounds with selected metal ions [17] and luminescent [18] or magnetic properties [19] . symmetrically chelating ligand provides non-covalent interactions such as hydrogen bonding and aromatic stacking for controlling the intergrowth of supramolecular networks. In previous work, we focused on design and synthesis of lanthanoid coordination frameworks containing H2PDA [20] . As a continuation of our efforts to develop novel systems containing dicarboxylic acids [21] [22] [23] [24] [25] and in order to allow comparisons to be drawn with the previous work, we 3 
Experimental

Materials and instrumentation
All commercially available chemicals were of reagent grade and were used without further purification, except for PDA which was synthesized according to literature methods [26] .
Infrared spectra were recorded as KBr disks in the range (4000-600 cm −1 ) on a Buck 500
Scientific spectrometer. Elemental analysis was carried out with a Thermo Finnigan Flash-1112EA microanalyzer and Perkin-Elmer 2004(II) apparatus. Melting points were determined on a Electrothermal Thermo Scientific IA 9000 apparatus.
Synthesis of (H3O)2[Zn(PDA)2]·2CH3NO2·2H2O·(1)
A mixture of H2PDA (54 mg, 0.2 mmol) and ZnCl2·5H2O (22 
X-ray crystallography
Single-crystal data collection for 1 was performed on a Bruker SMART APEX II CCD area detector diffractometer, equipped with an Oxford Cryosystems open-flow nitrogen cryostat operating at 120 K, using ω scans and graphite-monochromated Cu Kα radiation (λ = 1.54184 Å). The crystal was mounted on a thin glass fibre using paraffin oil. All data sets were corrected for Lorentz, polarization and absorption effects as specified in Table 1 . The structure was solved by direct methods using SHELXS97 [27] , completed with difference Fourier synthesis, and refined on F 2 by full-matrix least-squares using SHELXL97 [28] . [29] . These assignments are supported by the results of the single-crystal X-ray diffraction analysis.
Description of crystal structure
Crystal data for compound 1 are shown in Table 1 while selected bond lengths and bond angles are given in Table 2 and hydrogen bond parameters are shown in Table 3 . As shown in (14) graph-sets along the crystallographic c axis (Fig.   3 ). It is worth mentioning that the three aromatic rings of the PDA 2-ligand play an important role in self-assembly via π-π [centroid-centroid distances 3.993 Å (Cg1···Cg2) and dihedral angle 18.73º] stacking interactions along the crystallographic a axis. (Fig. 4) . These noncovalent interactions make the solid-state structure of 1 more stable and assembled as a 3D supramolecular network. 
Conclusions
We report herein the synthesis and structural characterisation of the first zinc complex involving (PDA) 2-ligand, (H3O)2[Zn(PDA)2]·2CH3NO2·2H2O (1). The presence of an organic ligand with three aromatic rings in these systems provides an extended net of noncovalent interactions, namely hydrogen bonds and - stacking interactions, which play a prominent role in the assembly of low-dimensional entities into a high-dimensional supramolecular 13 network. Additionally, in order to investigate the influence of the metal ion on the geometry of PDA complexes, we undertook a statistical study based on the results of database searching..
The results clearly show that the coordination mode of the pre-organized ligand is strongly dependent on ionic radius and electron configuration of metal centre.
